brain histidine level in mice dose-dependently increased 1 and 2 hr after an i.p. injection of 0.5-1.5 g/kg of L-histidine.
Histamine has been suggested to be a neurotransmitter in the mammalian brain (1, 2) . Histaminergic fibers originating from the cell bodies in the posterior hypothalamus are distributed in various parts of the brain (3, 4). The histaminergic system may play a role in the regulation of sleep-wakefulness, hor mone secretion, blood pressure, etc. (1, 2). The administration of large doses of L histidine, a precursor of histamine, has been used to examine the histaminergic function in the brain. However, it is possible that the increase in the histaminergic function by L histidine is accompanied with changes in the brain levels of some other amino acids con sequent upon the alterations in the transport of these amino acids into the brain (5-7). Tyfield and Holton (8) reported the effect of an i.p. injection of L-histidine on the brain levels of other amino acids in rats. However, the time course of the effect of L-histidine in rats has not been determined and no study of the effect of L-histidine on the brain levels of other amino acids has been made in mice. In the present study, therefore, we examined the effect of the acute treatment of mice with 0.5-1.5 g/kg of L-histidine on the brain levels of amino acids. These doses of L histidine have often been used in behavioral studies (9-13).
Male ddY mice (25-30 g) obtained from Seiwa Experimental Animals (Fukuoka) were housed in a room controlled at 22±2°C and maintained in an alternating 12-hr light/dark cycle (lights on at 6:00). Standard food (MF, Oriental Yeast) and tap water were provided ad libitum. Experiments were performed between 13:00 and 17:00. Mice were admin istered i.p. with saline or 0.5, 1.0 and 1.5 g/ kg of L-histidine hydrochloride monohydrate (10% solution) and were killed 1 and 2 hr later. Immediately after decapitation, the whole heads of mice were put in liquid nitrogen and kept frozen until the brains were removed at the time of melting. The brains were homogenized in 5 ml of 2% sulfosalicylic acid. After centrifugation at 15,000 X g for 20 min, the supernatant was analyzed ac cording to the method of Murayama and Sugawara (14), using a Hitachi 835 high speed amino acid analyzer equipped with an autosampler. The amounts of amino acids were calculated from the standard curve. The recovery of amino acids determined by adding the brain homogenate was about 97%.
As shown in Table 1 , the administration of 0.5-1.5 g/kg of L-histidine resulted in increases in the brain histidine level to 5-27 times and 3-26 times the control value 1 and 2 hr later, respectively. No significant change in the levels of other amino acids was observed after the treatment with 0.5 g/kg of L-histidine.
One hr after injection, L histidine significantly decreased the levels of tyrosine and glutamine at a dose of 1.0 g/ kg, and it caused significant reductions in the levels of tyrosine, methionine, phenylalanine and arginine at a dose of 1.5 g/kg. Two hr after administration, L-histidine caused no significant decrease in the levels of other amino acids except the arginine level, which was markedly decreased by 1.5 g/kg of L-histidine.
Conversely, significant in creases in the levels of tyrosine and serine were observed at the L-histidine doses of 1.0 g/kg and 1.5 g/kg, respectively.
Since a large number of neutral amino acids share a single carrier system (6, 7), the admin istration of L-histidine may cause decreases in the levels of branched-chain amino acids. Tyfield and Holton (8) reported that the administration of 0.5 g/kg of L-histidine to rats produced significant decreases (by 17 34%) in the levels of isoleucine, leucine, valine, tyrosine, phenylalanine and methionine as well as an increase in the histidine level which reached 7.7 times the control value 1 hr after treatment.
However, in the present study, L-histidine produced no significant change in the levels of other amino acids at a dose of 0.5 g/kg. Even at the L-histidine dose of 1.0 g/kg, the changes produced were less marked than those reported in rats. These results suggest that the brain levels of other amino acids are more easily affected by L-histidine in rats than in mice. The decrease in the glutamine level 1 hr after treatment with 1 g/kg of L-histidine observed in the present study in mice is contrary to the result obtained in rats (8). There may be two opposite ways in which one amino acid affects the levels of other amino acids: lowering of the levels by the competitive inhibition of transport into the brain and raising of the levels by other more complicated mechanisms, e.g., an influence on the metabolism.
The increase in the tyrosine and serine levels observed in the present experiment 2 hr after the treatment with 1 and 1.5 g/kg, respectively, of L histidine may be due to such complicated factors.
The decrease in the amino-acid levels by the competition in transport with L-histidine seems to be a transient phenomenon, since a complete recovery or a rebound rise of the amino-acid levels occurred by 2 hr after treatment with L-histidine.
In our previous study (15), the brain levels of norepinephrine and dopamine and their metabolites did not change 1 and 2 hr after the treatment with L-histidine (1 g/kg), although the tyrosine level decreased by 21% after this treatment in the present experiment. Since 1.5 g/kg of L-histidine decreased the tyrosine level by 47%, large doses of L histidine may transiently affect the catechol aminergic function. Such changes should be taken into consideration, especially in rats, when the effect of large doses of L-histidine is examined.
